Introduction
The performance of state-of-the-art Layered Synthetic Microstructures (LSM)(l) or superlattices at x-ray energies even exceeding the soft x-ray domain is a promising sign that systems of this type may play an important role as x-ray optical elements in the energy region of interest to 6-GeV users.
As will be discussed below, they are particularly attractive because of their large energy bandpass compared to crystals such as Si or
Ge. In fact, they have been suggested recently as elements in high throughput large bandpass x-ray monochromators tunable in the interval of 5-30 keV. (2) For high flux applications, the hope is that LSM will prove to be stable in intense photon beams enabling them to filter out most of the heat load, that will reach narrow band pass crystal optical elements. A concurrent requirement is that their reflectivity in the X-ray region be large enough so that the gain in the bandpass will not be offset by an overall loss in flux.
Indeed, measured reflectivities in some case are near 70% at the first Bragg peak indicating that a monochromator pair would have an efficiency of approximately 50%. While it is certainly desirable to improve this number, the increased bandpass means gains in total reflected power when compared to Si or Ge. Again, the effectiveness of these devices as optical elements such applications will depend on optimization of the reflectivities of LSM through adequate design optimization modeling and fabrication techniques. This is equivalent to 6E/E = 1.879 for the first order Bragg peak. In the N soft x-ray region, the bandpass is determined almost entirely by the absorption length of the incident radiation in a given LSM which is usually restricted to a relatively small number of pairs. For harder x-rays larger number of layer pairs are needed and narrower bandpasses can be expected.
This also means that more stringent requirements on the correlation length are necessary over a large number of layers. As shown in Table 111 .8.1, for 100 layers, a bandpass of 2xlO-2 is expected which is nearly three orders of magnitude larger than for the Si(lll) reflection. In general, with state-ofthe-art fabrication methods, LSM with more than 100 layer pairs are possible to fabricate. While these properties suggest several very relevant applications of LSM as optical elements for the 6-GeV synchrotron source, their success as optical elements will depend on several aspects of these systems which are not well understood at present.
Bandpass of an LSM as Function of Number of Penetrated Layers, N
The first is a complete understanding of the factors affecting reflectivity and bandpass of a given A/B superlattice. As mentioned, effects such as the degree of registry, roughness, etc. are important in determining the reflected power at a given energy. Despite existing modeling experimental characterization (x-ray diffraction, electron microscopy, etc.) of these effects it is clear that more has to be done to adequately describe LSMs.
A second perhaps more critical area involves the thermal stability of LSM under intense photon beams. The layered structure must be able to A second application is one involving a pair of curved LSM operating a focusing monochromator. As suggested by Bilderback et al. (2) assuming that bandpasses can be tuned, then focusing can be accomplished on both elem~nts allowing both vertical and sagittal focusing without sacrificing intensity.
Band passes can be expected between 0.005 and 0.1 which can result in intensity gains of two orders of magnitude over Si.
Both applications would have immediate application for many of the 6 GeV beamlines discussed in Section 111.3 if thermal stability and reflectivities are acceptable. More sophisticated elements will depend on the minimum repeat distance attainable for LSM. 
